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Presentation Outline 

1. The interconnectivity between oral health and overall medical health

2. Oral signs and symptoms of diabetes 

3. Oral diseases that have been implicated in contributing to diabetes

4. Oral hygiene techniques for the diabetic patient

5. Diet considerations for good glycaemic control and good oral health



Medical and Dental 
Conditions are intimately 

connected.



The oral cavity is the point of origin for many 
critical physiological processes, such as 
digestion, respiration, and speech. 

In many instances symptoms of diabetes may 
appear in the mouth before they become 
obvious in the body. 
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Saliva is potentially useful to diagnose and/or monitor systemic diseases and it 
may be possible to evaluate glucose levels, or diabetes-specific autoimmune 
markers from oral fluids (Belazi et al., 1998. Todd et al., 2002).
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Oral Signs and Symptoms of Diabetes 

Compromised oral health is one of the many complications of poorly controlled or uncontrolled diabetes. 



(Mauri-Obradors, E. 2017. Ship, J. 2003)

• Halitosis/ Bad Breath
• Xerostomia /Dry Mouth
• Tooth Decay
• Periodontal Disease and Gingivitis
• Tooth Enamel Erosion
• Candidiasis 
• Neurosensory Dysesthesias, Burning Mouth Syndrome and Taste Dysfunction
• Geographic Tongue and Fissured Tongue
• Oral Lichen Planus
• Delayed healing after dental extractions 
• Poorly fitting dentures

Oral Signs and Symptoms of Diabetes 



Halitosis/ Bad Breath



Halitosis is often an Indicator of Systemic Disease

Extraoral causes

• Diabetic acidosis
• Respiratory tract infection
• Bowel Disorders
• Tonsillitis

Intraoral causes
• Tongue colonisation
• Caries
• Periodontal Disease
• Abscess
• Oral Candidiasis
• Acute ulcerative gingivitis
• Poor oral hygiene

Transient Causes
• Foods such as garlic and onion
• Smoking and alcohol
• Dry mouth

Therapeutic Guidelines Oral and Dental 2012 Version 2



Salivary Dysfunction in Diabetic Patients

Dry mouth and the need to drink more fluids Sensitive or burning tongue

Dry chalky teeth

People with uncontrolled diabetes have been reported to 
complain of dry mouth, or xerostomia, and experience 
salivary gland dysfunction 
(Chavez et al., 2001) (Gilbert et al., 1993) (Moore et al., 2001)

Angular Cheilitis



Xerostomia/ Dry Mouth
Up to 80% of commonly prescribed medications can cause a dry mouth. These include: 

tricyclic anti-depressants, sedatives, tranquillisers, antihistamines, anti-hypertensives 

and many cytotoxic, anti-Parkinsonism, anti- seizure and chemotherapeutic drugs. 



Diabetes related xerostomia may cause 
difficulties with wearing dentures

Diabetic patients with uncontrolled glucose levels may find it painful to wear dentures, 

making it even more difficult to maintain effective dietary control of diabetes.



Xerostomia-Dry Mouth Treatments



There is evidence to support a bidirectional relationship between diabetes and 
periodontal disease. Poor glycaemic control contributes to poor periodontal health, 
and periodontal infection contributes to poor glycaemic control in patients with 
diabetes (Amos et al., 1997. Iacopino, A. 2001).

There is strong evidence that people with Periodontal Disease have elevated risk for 
dysglycemia and insulin resistance (Sanz et al., 2019). 



Gingivitis



Periodontal Disease



Almost one-third of people with diabetes have periodontal disease (Tsai et al., 2002).

Patients with poorly controlled diabetes have twice the risk of periodontal disease 
than those without diabetes (MMWR Morb Mortal Wkly Rep, 2000. Gu et al., 1998. 

Studies show that only 50%  of diabetic patients know that Periodontal Disease 
affects blood sugar control (Shimpi et al., 2018).



Dental Caries Cause Odontogenic Pain

Carious lesion

encroaching
on pulp

Pulp becoming
severely 
inflamed,
causing acute
pain because of
confined space

(Douglass and Douglass 2003) Silver Diamine Fluoride 37%? (Hendre, Taylor, Chavez, & Hyde, 2017)



Aetiology of Dental Caries



Root Caries
Root caries may be a result of saliva dysfunction in the diabetic patient, with poor 
glycaemic control, and may contribute to the breakdown of natural and restored teeth
(Moore & Rover, 2013. Lin et al., 1999. Twetman et al., 2002).



Tooth Enamel Erosion
Tooth enamel erosion occurs as a direct result of acid attack on tooth enamel. This may 
be due to stomach acid reflux or due to the ingestion of acid beverages, such as orange 
juice used to control diabetic hypoglycaemic attacks.



The Dental Abscess



A dental abscess is pus enclosed in the periapical tissue of an infected tooth. Usually 
the abscess originates from a bacterial infection in the dead pulp of the tooth caused 
by dental caries, broken teeth or extensive periodontal disease.

Aetiology of the Dental Abscess



Burning Mouth Syndrome
An orofacial neurosensory disorder, burning mouth syndrome, has been associated with 
diabetes mellitus (Ship et al., 1995). 

Symptoms include intense burning sensation in mouth and tongue but with no 
identifiable lesions, no sharp teeth edges, no denture problems and no candida infections.



Fifty  percent of all anaemic patients will present with sore mouths as their first symptom. 
Mucosal conditions, such as glossitis, recurrent apthous ulcers, candida infections, and 
angular chelitis may be more common in patients with anaemia. 

Anaemia



Taste Disturbances

A study reported that more than one-third of adults with diabetes had diminished taste 
perception which can inhibit the ability to maintain a proper diet and can lead to poor 
glycaemic regulation (Settle,1991. Stolbová et al.,1999).



Diabetes reduces the body's resistance to infection with many dental implications. One 
appearance may be red, sore or swollen gums that bleed if pressed or brushed and loose 
flaps of gum which may lift away from the teeth. 



Patients with diabetes 

mellitus may have a higher 

prevalence of mucosal 

disorders possibly associated 

with chronic 

immunosuppression, delayed 

healing, and/or salivary 

hypofunction (Kadir et al.,2002)
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Acute Pseudomembranous Candidiasis (Thrush)

• Amphotericin B 10 mg 1 QID after food
• Nystatin liquid 1ml QID after food

Treatment:

Oral candidiasis may be caused by the immunological deficiencies and the salivary 
hypofunction, found in diabetes. Candidiasis has been significantly associated with 
cigarette smoking, the use of dentures and with poor glycaemic control in adults with 
diabetes (Guggenheimer et al., 2000).



Oral Lichen Planus
Oral Lichen Planus is an ongoing (chronic) inflammatory condition that affects mucous membranes of the 
mouth. Oral lichen planus may appear as white, lacy patches; red, swollen tissues; or open sores. These lesions 
may cause burning, pain or other discomfort. 

Diabetes is associated with a greater likelihood of developing lichen planus (Petrou-Amerikanou et al., 1998).



Aphthous Ulcers

• Benzydamine (Difflam) Spray
• Chlorhexidine mouth rinse
• Steroid Lozenge
• Topical anaesthetic ointment

Treatments

Diabetes is associated with greater prevalence of recurrent aphthous ulceration (Lorini et al., 1996).

Aphthous mouth ulcers are painful, non-infectious lesions of unknown aetiology that can occur anywhere 
inside the mouth. However on rare occasions they may become secondarily infected.. 



Geographic Tongue 
Geographic tongue is an inflammatory disorder that usually appears on the top and sides of the tongue. Diabetes 
has been implicated as a possible cause. The tongue typically have a bald, red area of varying size, sometimes  
surrounded by an irregular white border. The appearance of the affected portion of the tongue results from loss 
of the papilla which normally cover the tongue’s surface. 



Oral Hygiene Techniques for the Diabetic 
Patient





Diabetic peripheral neuropathies can impair the use of oral hygiene devices.





Toothpaste recommendations

 For children aged 18 months to five years (inclusive), the teeth should be cleaned twice
a day with toothpaste containing 0.4–0.55mg/g of fluoride and children should spit out,
not swallow, and not rinse.

 For people aged six years or more, the teeth should be cleaned twice a day with
standard fluoride toothpaste containing 1mg/g fluoride and they should spit out, not
swallow, and not rinse.



Diet Recommendations for Diabetes 
Control and for Good Oral Health 



To maintain good blood glucose control and nutritional status, a nutritional plan that 
includes regular oral hygiene and any required dental treatment must be followed (Stanley, 

1998).

Milk, Yoghurt and hard cheese contain anti decay nutrients such as calcium, phosphorous 
and the protein, casein.



Early Childhood Caries when uncontrolled sugar used for 
hypoglycaemic management



Pain under dentures may cause difficulty in eating with the result being subsequent 
dietary deficiencies and poorly controlled diabetes.

Risk factors for impaired nutritional intake include gingivitis and periodontal disease, oral 
microbial infections, poorly fitting removable dentures and salivary dysfunction (Stanley, 

1998).



Enamel Tooth Erosion from acid in soft drinks and fruit juices commonly used to treat 
hypoglycaemic attacks



Topical Treatments to alleviate tooth sensitivity from 
enamel erosion and to remineralise tooth enamel



Smoking causes :

1. Lung cancer

2. Chronic obstructive pulmonary disease

3. Heart disease

4. Stroke

5. Asthma

6. Premature low birth weight babies

7. Diabetes

8. Mouth cancer. 

9. Periodontal disease.

10. Halitosis

Quit smoking to improve 

oral and general health



Electronic Cigarettes

• E-cigarettes produce an aerosol that is 
inhaled by the user.

• The aerosol has three components: 
diluents, flavourings and nicotine.

• Toxins have been found in e-cigarettes 
components.

• The drying and heating of the oral mucosa 
by the aerosol has been shown to cause 
mucosal changes







Death by Power Point Presentation



References
• National Advisory Committee on Oral Health, Australian Health Ministers’ Conference. Healthy mouths healthy lives. 

Australia’s National Oral Health Plan 2004–2013. Adelaide: Government of South Australia on behalf of the 
Australian Health Ministers’ Conference, 2004. 

• Centers for Disease Control and Prevention. Recommendations for using fluoride to prevent and control dental caries 
in the United States. MMWR 2001;50 (RR14): 1–42.

• Oral and dental group. Therapeutic guidelines :oral and dental. Version 2.Melbourne:Therapeutic Guidelines Limited, 
2012

• Budtz-Jorgensen E. Oral mucosal lesions associated with the wearing of removable dentures. Journal of oral 
pathology. 1981;10(2):65-80.

• Moore PA, Weyant RJ, Etzel KR, et al. Type 1 diabetes mellitus and oral health: assessment of coronal and root caries. 
Community Dent Oral Epidemiol 2001;29:183-94. 

• Lin BP, Taylor GW, Allen DJ, Ship JA. Dental caries in older adults with diabetes mellitus. Spec Care Dent 1999;19(1):8-
14

• Ship, J. A. (2003). Diabetes and oral health: An overview. The Journal of the American Dental Association, 134, 4S-
10S. doi:10.14219/jada.archive.2003.0367.

• Twetman, S., Johansson, I., Birkhed, D., & Nederfors, T. (2002). Caries incidence in young type 1 diabetes mellitus 
patients in relation to metabolic control and caries-associated risk factors. . Caries Research., 36, 31–35. 

• Iacopino, A. ( 2001). Periodontitis and diabetes interrelationships: role of inflammation. . Ann Periodontol., 6, 125–
137.

• Shimpi, N., Glurich, I., Schroeder, D., Katrak, C., Chyou, P. H., & Acharya, A. (2018). Patient Awareness of Association 
of Diabetes and Periodontal Disease. Health Promot Pract, 1524839918801909. doi:10.1177/1524839918801909

. 



• Sanz, M., Ceriello, A., Buysschaert, M., Chapple, I., Demmer, R. T., Graziani, F., . . . Vegh, D. (2019). Scientific evidence 
on the links between periodontal diseases and diabetes: consensus report and guidelines of the joint workshop on 
periodontal diseases and diabetes by the international Diabetes Federation (IDF) and the European Federation of 
Periodontology (EFP). J Clin Periodontol. doi:10.1111/jcpe.12774.

• Chavez, E., Borrell, L., Taylor. GW, & Ship, J. ( 2001). A longitudinal analysis of salivary flow in control subjects and 
older adults with type 2 diabetes. Oral Surg Oral Med Oral Pathol Oral Radiol Endod., 91, 166–173.

• Gilbert, G., Heft, M., & Duncan, R. (1993). Mouth dryness as reported by older Floridians.Community Dent Oral 
Epidemiol., 21 390–397. 

• Moore, P., Guggenheimer, J., Etzel, K., Weyant, R., & Orchard, T. (2001). Type 1 diabetes mellitus, xerostomia, and 
salivary flow rates. Oral Surg Oral Med Oral Pathol Oral Radiol Endod., 92 281–291. 

• Settle, R. (1991 ). The chemical senses in diabetes mellitus. in: TV Getchell (Ed.) Smell and taste in health and disease.
Raven Press, New York, 829–843. 

• Ship, J., Grushka, M., Lipton, J., Mott, A., Sessle, B., & Dionne, R. (1995). Burning mouth syndrome: an update. . 
JADA., 126, 842–853.

• Petrou-Amerikanou, C., Markopoulos, A., Belazi, M., Karamitsos, D., & Papanayotou, P. (1998). Prevalence of oral 
lichen planus in diabetes mellitus according to the type of diabetes. Oral Dis. , 4, 37–40.

• Lorini, R., Scaramuzza, A., & Vitali, L. (1996). Clinical aspects of coeliac disease in children with insulin-dependent 
diabetes mellitus. . J Pediatr Endocrinol Metab., 9, 101–111. 

References



References
• Guggenheimer, J., Moore, P., & Rossie, K. (2000). Insulin-dependent diabetes mellitus and oral soft tissue 

pathologies, part II: prevalence and characteristics of Candida and candidal lesions. . Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod., 89, 570–576. 

• Willis, A., Coulter, W., Fulton, C., Hayes, J., Bell, P., & Lamey, P. ( 2001). The influence of antifungal drugs on 
virulence properties of Candida albicans in patients with diabetes mellitus. . Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod, 91, 317–321. 

• Amos, A., McCarty, D., & Zimmet, P. (1997). The rising global burden of diabetes and its complications: estimates 
and projections to the year 2010. Diabet Med., 14:(S1–85). 

• MMWR Morb Mortal Wkly Rep. ( 2000). Levels of diabetes-related preventive-care practices—United States.
• Gu, K., Cowie, C., & Harris, M. (1998). Mortality in adults with and without diabetes in a national cohort of the U.S. 

population, 1971–1993. Diabetes Care., 21, 1138–1145. 
• Tsai, C., Hayes, C., & Taylor, G. (2002). Glycemic control of type 2 diabetes and severe periodontal disease in the US 

adult population. . Community Dent Oral Epidemiol., 30, 182–192. 
• Stanley, K. (1998). Assessing the nutritional needs of the geriatric patient with diabetes. . Diabetes Educ., 24, 29–

30. 
• Belazi, M., Galli-Tsinopoulou, A., Drakoulakos, D., Fleva, A., & Papanayiotou, P. (1998). Salivary alterations in 

insulin-dependent diabetes mellitus. Int J Paediatr Dent., 8, 29–33. 
• Todd, A., Ng, W., Lee, Y., Loke, K., & Thai, A. ( 2002). Evidence of auto-antibodies to glutamic acid decarboxylase in 

oral fluid of type 1 diabetic patients. . Diabetes Res Clin Pract., 57, 171–177. 



References

• K Stolbová, A Hahn, B Benes, M Andel LT. Gustometry of diabetes mellitus patients and obese patients. Int 
Tinnitus J. 1999;5:135-40.

• Mauri-Obradors E, Estrugo-Devesa A, Jané-Salas E, Viñas M, LópezLópez J. Oral manifestations of Diabetes 
Mellitus. A systematic review. Med Oral Patol Oral Cir Bucal. 2017 Sep 1;22 (5):e586-94.

• Kadir T, Pisiriciler R, Akyüz S, Yarat A, Emekli N, Ipbüker A. Mycological and cytological examination of oral 
candidal carriage in diabetic patients and non-diabetic control subjects: Thorough analysis of local aetiologic 
and systemic factors. J Oral Rehabil. 2002;29:452-7. 


